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SPECIFICATION 

1. Description of the invention: 
A toner supply device 

2. Scope of claims: 

(1) This type of toner supply device is designed to supply 
toner to the inside of the development device by rotating 
a toner supply storage unit and through an opening 
provided to discharge toner from the storage unit. The 
characteristic of this device iB that it is equipped with 
a constant toner supply device with a measuring unit 
which measures toner as it rotates together with the 
aforementioned storage unit. 

3. Detailed description of the invention: 
<Technology> 

This present invention pertains to a toner supply device which 
supplies toner stored in the toner supply storage unit to the 
inside of the development device. 

<Prior technology) 

As stated earlier, one of the known toner supply devices is a 
device which supplies toner to the inside of the development 
device through an opening provided to discharge toner stored 
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within the storage unit by rotating the toner supply storage . 
unit. Since the flow of toner stored in the storage unit 
improves due to the physical agitation force generated by 
rotating -the toner storage unit, the toner stored within the 
unit can effectively be supplied to the -inside of the 
development device. However, it is impossible to accurately 
control the amount of toner supplied to the development device 
since it is difficult to control the amount of toner released 
from the toner releasing opening. 

For this reason, in order to accurately control the amount of 
the aforementioned toner supply, this present inventor has 
numerously investigated the possibility of adding a constant 
toner supply device to the toner supply device described 
above. However, results have not been favorable. In other 
words, the mere addition of a constant toner supply mechanism 
to the aforementioned toner supply device will complicate the 
structure of the toner supply device itself. Moreover, it 
will also result in losing the effectiveness of supplying the 
toner itself along with deteriorating the flow of the toner 
discharged by the constant toner supply device to the outside 
of the storage unit. 

The objective of this invention: 

The objective of this present invention for the aforementioned 
type of toner supply device is to provide an accurate control 
of the amount of toner supplied to the inside of the 
development device. Specifically, it is to offer a toner 
supply device which is equipped with a constant toner supply 
device and yet, in reality, it will not develop the type of 
problem mentioned earlier. 

The essence of this invention: 

The essential points of this present invention associated with 
the toner supply device are the facts that: (1) the toner 
supply device, as a constant toner supply apparatus, rotates 
in conjunction with the toner supply storage unit, and (2) the 
toner supply device is equipped with a constant toner supply 
device, a measuring unit which measures toner as the rotation 
takes place. 

Actual example: 

The following explains one example of an actual application of 
the toner supply device in connection with this present 
invention by referring to figures 1-3. Figure 1 is a 
diagram to describe the key components of the structure of the 
toner supply storage unit used in the aforementioned actual 
example. Figure 1 unfolds individual parts which compose this 
storage unit. Figure 3 is a diagram to describe the key 
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components of the mounting unit of the toner supply storage 
unit provided on the development device used under the actual 
example. As in the case of figure 1 stated earlier, 
individual parts composed on the development device are 
unfolded in an illustration in figure 3. Also, individual 
parts unfolded in figures 1 and 3 are mounted on the 
aforementioned storage unit or on the development device in 
the manner shown in figure 2. 

As a portion is' illustrated in figure 1, the toner supply 
storage unit-1, which has been adopted in one actual example 
of the toner supply device under this invention, is in a shape 
of a bottle equipped with an circular shaped toner releasing 
opening- la. The storage unit is replenished with toner in 
advance. Also, a ridge-lb has been provided around the 
perimeter of . the toner releasing opening-la and a circular 
plate-2 to measure toner has been attached to this ridge-lb. 
The circular plate-2, which has been designed to measure 
toner, will rotate in conjunction with the aforementioned 
storage unit and measure the toner supply as the rotation 
takes place. Therefore, the circular plate-2 is equipped with 
measuring holes-3 and 4. These measuring holes-3 and 4 are 
in 100° fan shapes and are positioned at 20° apart. 

Under the condition shown in figure 1, a ridge-2a has been 
provided around the perimeter of the lower surface of the 
circular plate-2. And, the first sealing plate-5 has been 
designed to keep a snug fit with this ridge-2a. This first 
sealing plate-5 is attached at one end of a shaft-6 which 
passes through a shaft hole-2c provided at the center of the 
circular plate-2. Also, the second sealing plate-7 is 
attacfied at the opposite end of the shaft-6. Thus, the 
sealing plates-5 and 7 'are designed to rotate relative to each 
other with respect to the circular plate-3 while having the 
shaft-6 in the center. The storage unit is designed with a 
rotatable shape and shaft-6 is positioned on this rotatable 
axis. As stated earlier, the first and second sealing plates- 
5 and 7 are designed to rotate relative to the circular plate- 
2. However, since the first and second sealing plates-5 and 
7 are rubbing against the circular plate-2 while they sandwich 
the circular plate-2 in between, the rotational motion 
mentioned earlier will not occur easily. This is a very 
important factor in order to prevent a leakage of toner 
supplied from the opening-la of the storage unit. 

In addition, the first and the second sealing plates-5 and 7 
are designed with toner passage openings-5a and 7a. These 
openings-5a and 7a are in a fan shape and are designed to 
match the section shape of the measuring holes-3 and 4. The 
opening-5a has been designed to allow flow of toner stored 
within the measuring holes-3 and 4 to the outside when the 
circular plate-2 and the first sealing plate-5 rotate relative 
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to each other and align with the measuring holes-3 and 4. On 
the other hand, the opening-7a- has been designed to allow 
refilling of the. measuring holes-3 and 4 with the toner stored 
within the storage unit-2 [Translator's note: Please note 
that the original is stated as M ...-2", not "..,-1".] when the 
circular plate-2 and the second sealing plate-7 rotate 
relative to each other and align with measuring holes-3 and 4. 
The openings-5a and 7a are shaped in a fan shape with an angle 
slightly less than 80°. These two openings are positioned to 
keep a 180° relationship with respect to the rotational 
direction relative to circular plate-2 of the first and the 
second sealing plates-5 and 7. This relationship in two 
positions are considered at the time of attaching the first 
and second sealing-5 and 7 to the shaft-6. Thus, regardless 
of the positions of the first and second sealing plates-5 and 
7 to the circular plate-2, the openings 5a and 7a are designed 
not to pass through the measuring holes-3 and 4. This, in 
actuality, makes it possible to close the opening-la of the 
storage unit-1. This factor is also important in preventing 
toner from leaking through an opening-la of the storage unit- 
1, Once the storage unit-1 is replenished with toner, the 
opening-5a of the first sealing plate-5 is positioned in such 
a way that it will not align with the measuring holes-3 and 4. 



Furthermore, referring to the condition shown in figure 1, a 
boss-5b protrudes down near the perimeter of the lower surface 
of the first sealing plate-5. This boss-5b will be used to 
correctly face the opening-5a to the toner receiving opening- 
10a (This will be described later.)/ when the toner supply 
storage unit-1 is mounted on the toner device. It also 
functions as a fastener to keep the rotational motrbn of the 
first and second sealing plates-5 and 7. These functions are 
carried out cooperatively with the boss-20, which will be 
described later. Also, the first sealing plate-5 is made of 
a transparent material in order to optically detect when the 
supply of toner stored within the storage unit-1 is completely 
depleted, by using a detector (This will be described later). 
At the same time, referring to the condition shown in figure 
1, the lower surface of the circular plate-2 is colored in 
black and the lower surface of the second sealing plate-7 is 
in white. However, the lower surface of the second sealing 
plate-7 can be a reflective surface instead of coloring it 
with white. 

The toner supply storage unit-1, as shown in figure 2, can be 
mounted on the development device by inserting it in the 
direction of the arrow-b while diagonally facing down the 
toner releasing opening-la. By inserting the storage unit-1 
to the position shown in a one-dotted diagonal line-A as shown 
in figure 2, the storage unit-1 will be mounted completely to 
the development device. On the mounting portion of the toner 
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supply storage unit provided on the development device, the 
development device housing-10 has been provided with a toner 
receiving opening-lOa. In addition, a toner transporting 
path-11 has been provided at the lower section of the housing. 
This toner transporting path-11 extends to the development 
unit of the development device. Thus, the toner supplied 
through the opening-lOa and to the toner transporting path-11 
is designed to be transported to the development unit of the 
development device by the function of spiral spring roller-12 
which rotates toward the direction of arrow-a. 

As shown in figure 3, a toner leak protector pad-13 consisting 
of multiple planes is adhered around the perimeter of the 
opening- 10a on the top surface of the development device 
housing-10. When the storage unit-1 is mounted on the 
development device, this pad-13 will be compressed by the 
lower surface of the first sealing plate-5 and will protect 
the toner from leaking outside by tightly sealing the opening- 
5a of the first sealing plate-5 and the previously mentioned 
opening-lOa. The opening-lOa is one size larger compared to 
the opening-5a. Furthermore, a ring shaped cover- 14 is 
attached on the top surface of the development device housing- 
10. This cover-14 supports the container support ring-15 and 
allows it to have a rotational motion on top the development 
device housing-10. The cover-14 is mounted in the position 
indicated by a dotted line in figure 3 and supports a 
rotational motion by sandwiching the container support ring-15 
in between the development device housing-10. 

The container support ring-5 is designed to support a part of 
the cylindrical unit of the nearby opening- la of the storage 
unit-1 and the circular plate-2 which has a similar outer 
diameter as the outer diameter of this cylindrical unit. When 
the storage unit-1 is mounted on the development device, the 
ring is designed to support and allow the entire storage unit- 
1 to rotate against the development device by centering around 
its rotational axis. In order to assure the support of the 
storage unit-1 with this container support ring-15, a ring-16, 
which is made of an elastic material, has been adhered on the 
inner perimeter surface of the container support ring-16. As 
shown in figure 2, the inner diameter of the ring-16 where the 
storage container-1 is inserted is slightly larger than the 
outer diameter mentioned earlier and its diameter gets smaller 
gradually as it moves toward the direction of the arrow-b. 
This has been designed as such that the support function 
described earlier can be given by utilizing the elasticity of 
the ring-16 when mounting the storage unit-1 to the 
development device. 

On the other hand, the lower outer perimeter of the support 
ring-15 has been provided with a gear-15a. The rotary drive 
gear-17 is designed to engage with this gear-15a. This rotary 
drive gear-17 is designed to move the ring-15 toward the 
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arrow-d by rotating it in the direction of the arrow-c by the 
driving motor (not shown in the figures) provided on the 
development device. Note that the driving motor operates only, 
when toner is being supplied and its operation is controlled 
by a control mechanism which controls accuracy of the amount 
of rotational motions of the support ring-15. 

On the upper surface of the development device housing-10, a 
locking piece-20 is attached on the opposite direction of the 
arrow-d of the perimeter of the toner receiving opening-lOa. 
This locking piece-20 is designed to fasten with the boss-5b 
provided on the first sealing plate-5. When the toner supply 
storage unit-1 rotates in conjunction with the support ring- 
15, this locking piece-20 will lock the rotational motion of 
the first sealing plate-5. The positions for the boss-5b and 
the fastening piece-20 are determined in advance in order to 
correctly face the opening-5a of the first sealing plate-5 
with the openirig-lOa when the first sealing plate-5 is in the 
lock position. The boss-5b will only fasten with the locking 
piece-20 when the storage unit is in rotation. By placing the 
boss-5b near the outer perimeter of the first sealing plate-5, 
the boss-5b has been designed not to fasten with the pad-13. 

In the same manner, on the top surface of the development 
device housing-10, a toner supply detector system equipped 
with a luminous element-21 and a photo-sensor element-22 as a 
pair has been provided at the opposite direction of the arrow- 
d of the opening-lOa. In this detector system, when the toner 
supply storage unit-1 is mounted on the development device and 
is rotated, the position of elements-21 and 22 are determined 
in advance so that the measuring holes-3 and 4 of the toner 
measuring circular plate-2 will pass through the coordinating, 
area of each element 21 and 22. At the same time, the 
aforementioned positions are predetermined so that the 
elements 21 and 22 can face down toward the arrow-d of the 
opening-7a of the second sealing plate-7. Thus, as stated 
earlier, by providing the lower surface of the circular plate- 
2 colored in black and, on the other hand, the lower surface 
of the second sealing plate-7 colored in white, it is possible 
for this detector system to detect toner remaining in the 
storage unit-1. In short, with this detector system, if toner 
remains in the storage unit-1, toner will always remain within 
the holes-3 and 4 wl\ich pass through the corresponding areas 
of the elements 21 and 22. Therefore, the light discharged 
from the luminous element-21 will not reach the photo-sensor 
element-22 since it will be absorbed by the toner or the black 
"surface of the first sealing plate-5. On the contrary, if the 
toner supply is completely out, there will be no toner 
remaining within the holes-3 and 4 which pass through the 
corresponding areas of the elements 21 and 22. Therefore, the 
majority of the light discharged from the luminous element-21 
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will be reflected by the white Burface of the second sealing 
plate-7 and will intermittently reach the photo-sensor surface 
of the element-22. Consequently, by constantly surveying the 
photo sensing status of the element-22, the amount of toner 
remaining can be surely detected. And, by finding out a 
sudden increase in the amount of light received by the photo 
sensing element-22, the display light (Not shown in the 
figures.) will flash and a warning will be given that the 
toner supply in the storage unit-1 is now empty. Since the 
objective of the surveillance is to prevent malfunctions of 
the detector system, it is ideal that such a surveillance can 
be done only when the storage unit-1 is completely mounted on 
the development device. With the detector system, the 
detection and the warning will only be given when the toner 
within the storage unit-1 is completely empty. Therefore, 
there will be no variance in timing, etc. of detection and it 
will always be accurate. 

On the other hand, as shown in figure 2, the development 
device housing-10 has been positioned diagonally with angle-a 
with respect to the horizontal surface. This angle-a has been 
specified as 45° in this actual example. However, this angle- 
ex should be determined appropriately by giving consideration 
to the angle-e of the shoulder area of the storage unit-1. 
Specifically, it is ideal if the angle-a is smaller than the 
diagonal angle-6. The angle-9 in this actual example is 50°. 
However, this present inventor verified that the angle-a 
should be set at greater than 20° after giving consideration 
to the flow of toner when the storage unit-1 is in rotation. 

Due to the fact that the development device housing-10 is 
placed diagonally, it may be difficult to supply toner which 
remains in the area noted as "R" in figure 2 to the 
development device. In order to improve the condition, it is 
necessary to position the opening-7a of the second sealing 
plate-7 to the position shown in figure 2 (Of course, it is 
when the boss-3b and locking piece-20 are fastened.) when 
mounting the storage unit-1. 

The preceding explains the structure of one actual example of 
the toner supply device relative to this present invention. 
The following explains briefly about the toner supply 
operation with this actual example. 

First of all, the explanation will start from immediately 
after completing the mounting of the toner supply storage 
unit-1 on the development device. With this condition, the 
boss-5a and the locking piece-5b are not necessarily fastened 
to each other. The fastening will surely occur by the rotary 
driven gear-17 rotating the storage unit-1 in the direction of 
the arrow-d. In other words, along with the rotary drive, the 
first and second .sealing plates-5 and 7 will also rotate in 
conjunction with the storage unit-1. Thus, the boss-5b and 
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locking piece-20 will come in contact and only then, the 
fastening will occur. Once they are fastened, the rotational 
drive of the first and second sealing plates-5 and 7 will be 
locked. As a result, only the storage unit-1 and the 
measuring circular plate-2 will be rotated in the direction of 
the arrow-d driven by the rotary driven gear-17. Starting 
from this point, it is possible to supply toner to the inside 
of the development device. Under the condition stated 
previously, the rotary driven gear-17 will rotate only the 
storage unit-1 and the measuring circular plate-2. And, the 
toner stored within the storage unit-1 will be replenished to 
the measuring holes-3 and 4 of the circular plate-2 through 
the opening-7a and will be measured. Then, the toner measured 
within the hoies-3 and 4 will be dropped down through the 
openings-5a and 10a and reach within the development device. 
During this process, the amount of rotations of the supposing 
ring-15 is controlled by the control system. In other words, 
since the amount of rotational motion of the circular plate-2 
is controlled, the amount of toner supplied to the development 
device will be controlled accurately in proportion to the 
rotation amount. While supplying toner, the storage unit-1 
will rotate and toner stored within the unit-1 and the upper 
surface of the second sealing plate-7 will respectively shift. 
Therefore, the flow to replenish toner in the holes-3 and 4 
will improve by the motion and the physical agitation force in 
trying to replenish the holes-3 and 4. Also, the flow of 
toner releasing from the holes-3 and 4 will improve in the 
same manner since the toner replenished in the holes-3 and 4 
and the upper surface of the first sealing plate-5 will 
respectively shift. Consequently, the flow of toner from 
the storage unit-1 to the development device will improve 
without deterioration. Thus, toner can be supplied extremely 
effectively. 

The proceeding explains the actual example of the toner supply 
device related to this present invention. However, this 
actual example can be changed in various fashions . For 
instance, the measuring circular plate-2 and the first and 
second sealing plates-5 and 7 can be installed on the 
development device. However, in this case, it is necessary to 
provide means to attach a sealant such as thin elastic film on 
the opening-la of the storage unit-1 to prevent toner leakage 
from the opening-la. Also, the boss-5 and locking piece-20 
can be eliminated and the shaft-6 on the upper surface of the 
development device housing-10 can be attached. In this case, 
the shaft-6 will be removed unless it is mounted on the 
circular plate-2 and the first and the second sealing plates-5 
and 7. 
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Effectiveness of this invention: 

Since the toner supply device associated with this present 
invention is equipped with a constant toner supply device, the 
amount of toner supplied to the inside of .the development 
device is controlled accurately. Also, since this constant 
toner supply device rotates in conjunction with the toner 
supply storage unit and is equipped with a toner measuring 
.unit, toner is effectively supplied without deteriorating the 
flow. Moreover/ the drive mechanism is simply structured 
since the toner supply storage unit and the measuring unit 
rotate together. 

4. Brief description of the drawings: 

Figures 1-3 are drawings which show one actual example of 
toner supply devices associated with this present invention. 
Figure 1 describes the key component structure of the toner 
supply storage unit. Figure 2 shows the mounting of the 
storage unit to the development device. Figure 3 describes 
the key component structure of the mounting unit for the 
storage unit provided on the development device. 



1 Toner storage supply unit 
la Toner releasing opening 

2 Toner measuring circular plate 

3 & 4 Measuring holes 

10 Development device housing 

10a Toner receiving opening 

15 Container support ring 

16 Rotary driven gear 

Applicant: Minolta Camera Co., Ltd. 



Figure 1 
Figure 2 
Figure 3 
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Publish the amendment based on the regulation set by the Patent Law 
Article 17-2, 

Due to the amendment made to the patent number S53 [year 1978] 
49617 (S53 [Year 1978]-146639 issued on December 20, 1978, 
Published in the laid open publication 53-1467) in accordance with 
the regulation set by the Patent Law Article 17-2, it will be 
published as follows: 6 (2) 



Int. CI. 4 Identification Code In-house File No, 

G 03 G 15/08 112 7265-2H 



5, Area subject of the amendment: 
Specification 

6. Details of the amendment: 

Amend "Scope of claims" to as the attached. 



AMENDMENT DOCUMENT (voluntary) 
July 25, 1984 

To: Mr. [Manabu] Shiga, Commissioner of Patent 

1. Identification of this patent: 
Patent number S53 [year 1978) - 49617 

2. Title of the patent: 
Toner supply device 

3. Person making the amendment: 

Relationship to this patent- 
applicant of the patent 

Address- 
No. 2-30-3 Shimomaruko, Ota-ku, Tokyo 

Name- 

( 100) Canon Co. , Ltd. 
Representative: [Takasaburo] Kako 

4. Agent: 

Address - 

Postal number 146, 

No. 2-30-2 Shimomaruko, Ota-ku, Tokyo 
C/O Canon Co., Ltd. (Tel: 75[8]-2111 

Name- 

Giichi, Marushima, Attorney at Law 
Formality examination 
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Scope of claims: 

(1) This toner supply device with an opening at one end is 
characterized by featuring a rotatable electrophotography 
toner storage supply unit which moves around an axis . 

(2) The characteristic of the toner supply device described 
in item (1) under the scope of claims is in having the 
aforementioned opening covered with a removable lid. 

(3) The characteristic of the toner supply device described 
in items (1) and (2) under the scope of claims is that 
the aforementioned storage unit is a cartridge which 
extends all the way to the aforementioned opening. 

(4) The characteristic of the toner supply device described 
in item (1) under the scope of claims is in having the 
aforementioned cartridge in a cylindrical shape and it 
can rotate around the axis placed in a horizontal 
position. 

(5) The characteristic of the toner supply device described 
in item ( 1 ) under the scope of claims is in having the 
aforementioned cartridge equipped with a resealable 
opening with a fixed lid. 

(6) The characteristic of the toner supply device described 
in item (5) under the scope of claims is that there is a 
catching contraption designed in front of the 
aforementioned fixed lid at the opening of the cartridge. 



(7) The characteristic of the toner supply device described 
in item (1) under the scope of claims is that the inside 
of the above mentioned toner supply storage unit has been 
equipped with an opening and a transporting contraption 
to transport the toner to the opening. 

(8) This toner supply device described in item (7) under the 
scope of claims is characterized by having the 
aforementioned transporting contraption consist of ribs. 

(10) This toner supply device described in item (1) under the 
scope of claims with an opening has a distinctive design 
feature in which a mechanism vibrates the storage unit 
while the above stated toner supply storage unit rotates. 



(11) This toner supply device described in item (10) under the 
scope of claims is characterized by having cams and cam 
followers as the means to create the aforementioned 
vibration. 
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(12) This toner supply device described in items (10) and (11) 
under the scope of claims is characterized by using 
spring parts as the means to create the vibration. 

(13) Thrs toner supply device described in items (10) and (11) 
under the scope of claims is characterized by using an 
electromagnetic part. 

(14) This toner supply device described in item (1) under the 
scope of claims is distinctively designed with a rotary 
driven mechanism which rotates in relationship to the 
amount of toner consumed in the above stated toner supply 
storage unit. 

( 15) The characteristic of this developing device described in 
item (1) of the scope of claims is having a supporting 
mechanism which allows the previously stated toner supply 
storage unit to mount and dismount on the developing 
device. 
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**(7)*HSS3ft-C^<& 0 t © ft © * Bis 2© 
- * « (5K (7)ttBER«(2)rC?1LXB(«t*«0 
rc«*}ttree3fcBlttiaot*>&o * * . tt E8 
B(lltt@CBI»«ttLitUT*ot, Bian 
CWBlCfllilKttl Lt^io i *t , B » © 
ta<» Pi, 2 O '/ - * «0k (DttUEfl t(25K 
J1 C-C*Htt*CBB»7ttfc ^t^iRTUi', 
B 1 , 20'/-a«(SK (7)Ai|EHf(2)tft*2 
A,*t*BTffiEn«UQrC5lL-CB»ttMLT^i 

tt E© BriB * rc £T * t fc « * w 0 to' 



wo*aitWit-f6*Jt'c*»*£t" c * & ° 
* * * n E b 1 . 2 o * - *> e (s) . 0 o & * 
n, a««aaffl©w° (5»). (7») *-awb*i 

t^S. UbORD (5»)s (7») ttttElttfll 

a » ok wjoriSfcKfrtfr&LwaatetffrLt 

v> 4 o R □ (5«) tt , « E R « (2) fc B 1 © V - 
«(S±*«*tHK@ft3** BEItt«a»t»» 

(4) t x a 9 * -3 * » rc ft ft m 2 » (a * w n »c jc * 

3^-Cv»iB»«{i«^nBrC«lli-r*04:«L. 
-ifSD (7 »> tt , BER«(2)tB20v-A<fi 
(7)t*i«?l»rCiaB3n, BE!tBB2»l3K U) 

4«»B»»^ttftffl2B(3), W)n^tJt*3n 

40tB+ 0 BEBD (S.K <7») tt«W 

rCtt^B80««oB»«tU-CV5. B 1 . 20 
v-f«(5K (7H>«EHI(aKfl + 4«tt«40 

»-3-c*4o to««ttB«*ri, »(6)rc>i-fi 

|| ( 2©V-^*(5).(7)OfflffiO Bwrc * « « H 



t v»4o tOftO, (EBSBKHLtlU 2 

WO (S») t«ID (7»> fcttltt «2WW* W* 
Utill 3 £ t « » < * «E8fittl©BD 

flESBUioHa ^f>©«e»»wo«» 

t»it4UtI»« ttt*io 4f» «E 
8BU>«:«1 LX*©«BBtt»** ****** 

2 H (3) , «) ^ I ft Jfrbrt'ttB******) 

Sfcrtoxatt (5b) van biixvtbo 
to*« tsb) n«»3i*mci*iSB(i)4 i at»« 
K.t «□ <5») fc»E©a«H 

SAW ©WO (lOt) IC *t I, X iE L < «fc * * * t 

a««i8nttE©«fi tt©fc©tt«iciox*« 
tiho tit. ttE«Btt»nrc«»i3n-c^6iitt 
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OTIU« Qi&IC*ft«n4Ct*Cft^. ft Hit 
*8»»«'»«SBUmW2t8fc*S** t0 <* 

ieticit. BEBBUittBrn"** 1 *** 



nenn uo»)* ait t x a « mn sir oi>* 

K (lift 3 h/taAHIX, rc IS fcfitt a 

h4*«w > / b - > ti2) © f* m ic x 

0<flO±Sxi>OXttE»a tt0») Ol»KH, 

K U3 U * 5 It X </* 4 o tO-*» K UXttttE 
SBU>*3l«BB»e*iUXBB*Kfc»*C* » 1 

o'/-*(iaoTiiK xoxebs** 4 © x «> 

& , «IO'/-«-«(S)ORD (5*) i ft E » n UOi) 

fctAttrticaa3*x*«*©n»^©*»* 

Wit+4«ttt*t«IC40t^4o 4 * , » E 
631 □ tlOt) ttHQ Bi)U«Lt-@98^H 
iot6i« * * * HEHIftl^-'/yf ad 

© _t » »c n . Eicyi'^*©*' 5 - 04)^Bea 
t'ftdKit-^/ ooj:x(a»BrtE»cst»-r 

S 3 ft. X V & * / fttlfcoMtC 



sB5t»9^^ ua****^*******^ 

S B * » 9 as) tt. IRES B(l)©« D (it) 

iif»oR«»»©-»t. c©R«»»©nat 

*> 9* «Btt»^5lflHRllK:«UXRB«KrtLBfC 
tt. SBU>S**a*««K« *Olfli6i1 

* LX. COSfittfV f ^ U5)*C ussmo 
*SX» n <l9©fl 
■ Bicn. mtr^u&'J * * u<9 * tt » s * 

XV%A 0 ai2B»Cif3#v4tD<. C©9^^ (18 

< . *B(b);Hl*)*C(a)OXfli**C'h« < 4 O X * !> * 
SB(D*a«««.K:WLX»«**.*BK : &> 9 

y/' ae>©*tt**a ux tt k*»*« «>n & « 

«E«»9^^ tt9©T«*«*Ctt* * 



415- 



Tv%oo tadiciife+'T - 1 7> fi tt f* » I » <C 

e y > ✓ us. *fc8](d)*p]K:g)e!iis-t*aK* 

1ft, 8it«n*'-i'>'* r ao>©±fi-c*^x 
« re a * *it>t eojjj!fflfi«ntvv6 0 coftit 
(5hJU*t4tot*}., goe it* y v^asj 
iBrc, iioy-*f(j)o@»ti(iitito 
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c n * ff. £ L , ' { f K ai)i31l*L!8AP.:T. 

i o/-*s(aona«fi«i.:aft *> n -t v> « 0 

* a □ qo«) © fi ft aw s si w ;c k . *£*-rSi, 
e £ Jt * * ea © * * + o * is £ ** ii ** a «* 
tffl*i;a«t>hti«oo c o * ttj A a .: v ^ 
a , * » 9. i* *] <a « s e (i) jj; 51 o s t n u t a 

©2»(3) . (4U:ift3T * OK 12* (2 0 . C2i 

oR«aij5J^i0rttoc,/vCv%4 o 4 v t: o 3 , 
fiE«*+ en . ca * b 2 © v - * e m a 3 a 

EfiI&I^Ri6(>^tVi£o C © ft *i> . « i£ « 
to < , Hi 0'/-»-<l|si)):a9ittTftC2ii, i 
ft * 19 E R « (3 © T £ * * ft 4C , - 7i » * 2 o •> 
-*«l5)OTB4:fifiK|fentiA4; £ e ^ 

a * , c © tt m « « re 1 n , s s ui n «: m is w 



««<;»« + 4«* % me*** cu, ea © ?j 

* I* » „ ««> * ^.tt « I O > - >u « (5, © u fi fi T ft 

« * ft . 5 * * * earcimtai^oTtii;, 

* eaoftjtffi^ iMX ttrt:«iti-4 0 tea 4 
k -c , « * * * <22)oftftttnt«JL-TE«-ri 

* a * »c fi n , ft * * * earci & *£*©* 
*»tn*i£i;ftiB*c. Bir^nAS^^ y^tA 

e©to*ean. ^••©Raftf-n^-riB 

ftBKO*fifcn4a«!Bt U^ 0 tft. fiE 



«4U»««:^^-Ctt» S B (1) W © H J& « I* W * 
^fCMifttfK/aLft^A-CWItrcieiEWtb&CAB 
* 4 3 ft. iot , U3 ■» A I? ©' - ? y * tt 4 < 

*C * * * , 8B(llOIOB»o»*}«(flMIL 
■C»Xfcg«*l4^i tO*C*4o A f* ft K K , 

*w»i*ieh»awi U'hSftftrcRgan&c. 

ttS0«Tt>4 o {flu, ttE^Wtt/^RwsiiK 
BLfttC6*CX4fc % Se(U^@CGfiU)t 

*rc**&*fca««©«fttt**«-f*£20' 

feU:lcaS3h40^at LiOfto 

S I ^ - y ^ (I CD i ; C O fll rc M ft ^ h t 4 c 

tK X !> x H2B<fBT7j:3^4R»ICS4Me 

* o tOtitft|f4)tJ6lt« 4 «2©>-^ 



it it * go) i © ft # >» j .tuaa^nitftiici 

HS»fcttJSe*ft©«Kfjb*v* 0 

Ttt. * £ BWtftihW (20) £ O ft * tt * L i 
4U-C^4^ 0 CO»4»*tt, @C6bO- 

3A4tUI 9»JIIC4f 4 0 EP t> , W EEC 
mis 2 ©'✓-** (5K (7)U5(1) 

£-»w»ciace»?/i, »« swift** (20 

t & &X LT«J4f>-C»E©tafc ft#*£-r&OT 
**o*LT-Aft* ftE* I , 2 

© v - * « ok (7)ttftit3ft.-c(sieetosft-f, 
0 Q7)rc X o-cSB(i>£ it ft ffi H « 

(2)<n^^;^Bi( d) ^ I j ] ^ t( 5i eeft ^ n6tt|CJ4 
i) ; "I It T t 4 o 



1UW58-97QB8C5) 
AeotD(tc?.:v^takifct' — jr..: 
X -3 X $ S Ul t It & ffl R « (2) © * # ^ •= * ? 

* i » S8ll)n,t5» jhf^i«ie« -t »: .1 :~ 
□ (7») t L t R £ (2) © It ft * 2 3 13U -.4) 7i - 

a«a#tooitst5K4 0 -tL-c, 2 » a-, . a 
©itfta/v/t«iEi8ttMtttao <si> * * u ~ t 
£ S T 2 ft » MQ QOtJ * a a l x « * * « 
h4 a c © *u MaiB«ic:?xsf.t 

'J^ USOgfifl, » t, % E R « (2! © tHi fc !i 
*tt»5ft-C<*&*©, »«8JtfS^c»1fe3ii. 

* a 3 « © ft % >o3tefi;:it«L-cxS,:sJ. 

S3h4o » E* » rt» L,. £ BU>*Si * 

i * 2o-^-*fi(noifi t^«n«»:»i)3 ft 

*©TWE2»13K (4)«KJt«3hl 5 t+oVt 

aaitjwxJiutttawrt^Tjjj'tebi), ■* © a 
ofBE2BU3), um rc x * s ft -c * « *s « «♦ « 

£ «f 1 ©f-*ff(5)©_hB£afffl?tttrceto3ft 
4 o T » It) E 2 » (3) . (4) zJ. h « tb L X 9 £ -r o tf 



*BQI^6«(llin^£|i«ii|oR|»ittt 

*tt*Hi»*tTfcft*t£tc^& 0 

^±***w*ft49i«w*»i6« 
Bart**, tonnwtta^oacjB^JBjsg-c 

**o ttEttftfflR«(2K * 1 % 2 © 

- * * bk (7)tt$i«*ftfircfc$*m*«rcL-c 
iA^oiiu, c©**. se (u on □ a*)*, b 

^*'*i<. < * » A ti (5K ft ifc * (ZOtRL, 
*(6)fr«ft*K*-j/;/^ <10}©J:cBKfilS-f* 
«*CL-C4A^ 0 t ©«* . »(«)«. R«!2K * 

I, 2 © -a,«(sK (7)rc« L-cii»^Jiintt* 
ft w © g jfc 



IflSBi-^nKIsiettiJfii £ # it ^ * <o {3 
CfifttC*iAM»!lttMfrltft--r&|tftHtt*ff 
L-C^&OTHISaftWOltftrCflRUXiMISfJl 
U»o«»ttttfiT« , «D«OA^»(t«fdl 

e^fibnip t/tH »ea»wiRtt©BtfiiE 

ItftB»ti:-»W*Cl2ll£fclb3ft4©TIJfc« 

4. scoiiif an 

* 1 ~ 3 B tt , *f&HfCft&#<«Mfitt&S© 
-«*«t*^6a*T*4o * * . RISK. M 

a s » 2 Btt, OESBt?Jl(*ttlfttC31L'CK« 
+ iBO*t9t)P + HB, « 3 B tt * B (• R « * 

mx h h 0 
i* •••» m w* affl ©n a 

3 , 4 ... tt ft ffl 2 H 




10 »•« ft B ft * - * » 9 
...16 - @ IS B B ¥ t - 



* 2 PI 
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